ABSTRACT
INTRODUCTION
The desire for publishing the results of research particularly in science and technology is an ageold tradition. Thus, over the years, the number of journals has increased both in volume and variety. This, on one hand, has led to the exponential growth of scholarly literature, on the other hand, it has put severe hindrance on their accessibility. The libraries, particularly in developing countries, are vexed with the problems of escalating cost and shrinking fund to provide access to literature and act as a true partner of research. Though the scientists and scholars are communicating the fruits of their research through scholarly journals, all are not available to many, if not all. There is a growing concern now to make the public funded research available to wider cross sections of people so that its benefits reach to the society in general. To augment the accessibility of information, an array of initiatives have been taken by Libraries through resource sharing of literature in the form of library consortium, library networks, and so on. But all those initiatives could only bring the limited access of literature to the researchers. The access to printed literature in libraries is slowly becoming non-attractive.
The development of technology (Internet) has brought enormous opportunity to bring the results of research primarily to all through digital communication -anyone, anywhere and any time. The impact of convergence of tradition and technology brings the facility of accessing information conveniently and instantaneously. Lawrence says, "Scientists now have almost instant access to large and rapidly increasing amount of information that previously trips to the library, inter-library loan delay or substantial effort in locating the source" [7] . Although it is now possible to have free access to significant amount of literature on the Web, still significant amount of research is not available freely. The reasons may be many -the non availability of all high impact journals on the web freely, at the same time -the researchers' preference to publish in high impact (peer reviewed) journal, the impediment of subscription price to have access to journals by individuals etc. Here comes the importance of open access, where onus of making available is more on the individuals and institutions in contrast to the earlier model of the dissemination through formal publishing channel. For the developing world, open access movement has come as a boon. The developed world consists of information rich countries, enterprises and organizations. These enterprises control over the valuable information resources. For example, most top ranked peer reviewed journals in STM (science, technology and medicine) areas are published by the publishers of developed world. Major secondary database publishers also belong to developed countries. The developing world is at the critical junctions where the development of technologies, economics and humanity largely depends on access to relevant and adequate information resources. The developing world consist of information poor least-developed countries, where the research institutions cannot afford to subscribe wide array of primary literature due to resources crunch or limited budgetary provisions. In this situation, the open access movement gains worldwide support as an alternative and sustainable model of scholarly communications and accessing research literature.
OPEN ACCESS -A PHILOSOPHY AND A FACILITY
The concept of open access came during 1991 due to the necessity of facilitating scientific scholarly communication. If we look at the definitions of open access and various initiatives it is apparent that, though different modes of open accessibility are developed, the philosophy remains the same. Berlin declaration of open access defines it "as a comprehensive source of human knowledge and cultural heritage that has been approved by the scientific community" [2] . The Budapest Initiative definition is somewhat elaborate which states "its free availability on public internet, permitting any users to read, download, copy, distribute, print, search or link to the full-texts of these articles, crawl them for indexing, pass them as data to software or use them for any other lawful purpose, without financial legal or technical barriers other than those inseparable from gaining access to the internet itself" [3] . Peter Suber says, "Open access to scientific article means online access without charge to readers or libraries. Committing to open access means dispensing with the financial technical and legal barriers that are designed to limit access to scientific research articles to paying customers" [13, 14] . The American Research Libraries Association (ARL) Task Force defines "Open access is a cost effective way to disseminate and use information. It is an alternative to the traditional subscription-based publishing modal possible by new digital technologies and networked communication" [1] .
Though the philosophy of open access emerged in the context of scholarly publishing and communication, over the time the onus has come to the authors wherein the emphasis has been given on the firm commitment of individuals to make the open access successful. The development of open source is to fulfill this commitment. Various forms of open access have been evolved. The e-print archives and self archiving institutional repositories are all the initiatives towards open access. E-prints are electronic copies of academic research papers which may be in the form of pre-prints (papers before referring) and post prints (papers after referring). E-prints archive is simply an online repository of materials, freely available on the web for widest possible dissemination of knowledge [11] .
Institutional initiatives to promote open access to the research work carried out by them is witnessed through establishing Institutional Repositories. These are "digital archives of intellectual products created by the faculty, staff and students of an institution accessible to end users both within and without the institution. The IR may hold various kinds of publications, such as, pre-prints and post-prints of journal articles, conference papers, research reports, theses, dissertations, seminar presentations, working papers and other scholarly items. This way, intellectual contributions of researchers are shown to the whole community of researchers across the world. Such institution may not independently or within a state or a regional consortium" [1] . Similarly repositories may be possible for certain academic discipline to facilitate communication of research results (some sort of Invisible Colleges!).
Thus, the open access which was evolved out of the necessity of wider access to scholarly publication relies on the initiatives of individuals (self archives), institutions. It is more of a philosophy of facilitating wider communication, feedback and use. The philosophy is extended to other areas also such as making available the courseware, developed by academic institutions, available for the benefit of others. Massachusetts Institute of Technology (MIT)'s Open Courseware (OCW) is a major successful project that provides free access to around two thousand courses. Its philosophy is to bring MIT education at the doorsteps of a learners who are not fortunate enough to earn a degree from MIT, but they will get access to MIT's qualitative educational resources, inclusive of study notes, assignments, exercises, presentations, audio recordings, video recordings of live sessions, etc. Thus, open access may be defined as a philosophy to achieve the goal of accessing and making available the digital material free of charge which may or may not be free from copyright and licensing restrictions.
OPEN ACCESS JOURNALS
Open access journals provide access to full-text contents of scholarly, peer-reviewed journals. There are two types of open access journals -the one, available in electronic version only and the other, available in both electronic as well as print versions viz., Current Science. In the first type, the journals are published in regular intervals on the Internet that do not have any print-on-paper counterpart. In the second type, the journals are published in print-on-paper format and distributed to the subscribers. The same contents of print-on-paper are available to the scholars free of charge in electronic form.
OVERVIEW OF EXISTING INDIAN SCENARIO
India is in the forefront of developing world as well as in South Asian region both in terms of economic growth and scientific productivity. Research and development (R&D) institutions and higher learning institutions in India are engaged in advanced studies, leading to development of new applications, new techniques, new products and new technologies. The R&D organizations have also developed expertise in their respective areas that are now recognized worldwide. Such institutions are now collaborating with world's leading institutions with varying degree of partnerships. Leading Indian scientific research institutions, such as Indian Institute of Science (IISC), Indian Institutes of Technology (IITs), Indian Statistical Institute (ISI), institutions under the Council of Scientific and Industrial Research (CSIR) and Indian Council of Medical Research (ICMR), now have considerably greater in-flows of sponsored research, supported by industries, enterprises, as well as international and national funding agencies. Technology transfers, technology incubations from these institutions to the enterprises and consultancy services for the national development are also very significant. That is why cash inflows to research institutions of this segment (i.e., institutions of national importance) are comparatively higher than other segments (i.e., non-elite institutions and universities).
While the elite institutions have reasonably good information provision facilities that support scholarly communications, the not-so-elite institutions are struggling to achieve the same. The associated problem is mainly related to the accessibility of literature. The reason is primarily shrinking budget. There is paucity of funds for the primary literature, i.e. subscription based scholarly journals. The subscriptions of scholarly periodicals, especially the high impact journals, are also increasing very rapidly, at the same time, library budgets almost remained the same. The scholar's preference to publish in high impact journals for recognition in the elite world demands the necessity of acquiring such literature in the library. Here open access literature can play a vital role, both in terms of research communication and access, provided, of course, the benefits in terms of economic and social recognition are assured by this system. The ICT infrastructure necessary to take advantage of the open access is not adequate in developing countries, as are apparent in many cases. Considering the position in India, the situation has improved to a considerable extent. In March, 1998 the number of Internet subscribers were 140,000 which went up to 280,000 in March, 1999 and 3,000,000 in March, 2001 (Garai) . The NASSCOM and UNDP study shows that India has about 3.5 million Internet users as on 31 st March, 2003 [8] . The total International Bandwidth available currently stands at approximately 12 Gbps [6] .
Libraries and information centres in India attached to various types of institutions are now taking part in open access movement, by establishing institutional repositories, digital repositories to provide worldwide access to their research documents.
METHODOLOGY OF PRESENT STUDY
The institutional repositories, open access scholarly journals, open access archives in India have been selected from the secondary sources, metadata harvesting services, directories, etc. The data related to the institutional repositories, journals have been collected from their respective websites, institutions' websites and other secondary sources. Case study method is also followed for in depth study. These data is analyzed based on certain parameters, such as number of documents, software used, growth of collection, accessibility statistics, etc.
INSTITUTIONAL REPOSITORIES IN INDIA
In India, some institutions, like Indian Institute of Science; Indian Institute of Management, Kozhikode; Indian Statistical Institute, Bangalore; Indian Institute of Technology, Delhi; National Institute of Technology, Rourkela; National Aerospace Laboratories, Bangalore; National Chemical Laboratory, Pune; Information and Library Network (INFLIBNET), Ahmedabad; National Institute of Oceanography, Goa; Raman Research Institute, Bangalore; etc. have established open access institutional repositories (IRs) that disseminate research outputs of respective institution. Sometimes, these are self-archived. Otherwise, administrator of the repositories collects the research documents from different sources and submits the documents to the IR on behalf of the persons concerned [12] .
Another band of digital repositories also exist in India that store and provide access to subject specific collections of documents. These repositories accept scholarly publications from any professional or researcher who belongs to the respective subject. Librarian's Digital Library (LDL) of Documentation Research and Training Centre (DRTC), Bangalore is an example of subject-specific repository for the library and information professionals. Another subject-specific repository established in India is OpenMed@NIC, maintained by National Informatics Centre, New Delhi. OpenMed@NIC stores and provides access to biomedical literature. Other kind of digital repositories existing in India stores and provides access to document type specific collections. Vidyanidhi of University of Mysore is an example of document type specific collection that stores and provides access to theses and dissertations. Vidyanidhi accepts any thesis or dissertation from any researcher or student that is accepted in any of the Indian universities or institutions. Now some open access archives in India also offer RSS (Really Simple Syndication or Rich Site Summary) feeds to the registered users. In this facility, the registered users get notification on addition of new items in regular intervals. The OpenMed@NIC has started providing RSS feeds. Table 1 shows an indicative list of established institutional repositories and subject repositories in India. These repositories follow self-archiving model and have initiated using two most popular open source software` -DSpace and GNU EPrints. Some institutions have customized certain interfaces at the time of installation or upgradation such as Openmed of NIC and e-Prints of Indian Institute of Science. Among them, some repositories are growing very rapidly and reaching worldwide. Search engines and metadata harvesters index many of the operational repositories of India. Table 1 also indicates that maximum number of institutional repositories belong to scientific and technological (S&T) areas than humanities and social sciences areas. In Appendix I, screenshots of some well recognized institutional repositories of India are given. 
OPEN ACCESS JOURNALS IN INDIA
A number of scholarly journals are published from India covering wide spectrum of subjects. Many of these journals are peer reviewed and indexed and abstracted in premier indexing and abstracting periodicals. But availability of these journals outside India and SAARC region is very limited, due to absence of strong distribution channels in other regions. Open access movement makes it possible to Indian journals to reach the target audience of the world's research communities. Now, more than hundred research periodicals of India provide free access to full-text contents. Publishers of these journals publish print-on-paper journal issues, and provide online access to the same contents of the issues. Table  2 shows an indicative list of the open access journals publishers in India. Some journals require user registration and user login to access contents of the journals. Some journals have search facilities from the journal gateways, to search on various parameters, like, name of authors, keywords, titles of articles. Table 2 also indicates whether user login is required to access contents of the journals and whether search facility is available there. mainly by the learned societies in the respective specialized areas, publish these journals in printon-paper format. Initially, MEDIND@NIC started digitization contents of back volumes of the journals. But now they are getting born-digital contents of current issues from the respective publishers. Some journal publishers also have their own websites and provide full-text access separately from their respective websites as well. The metadata of these journal articles are also maintained and searchable in the INDMED database. Current issues of all journals are available from this single gateway. Appendix I shows the MEDIND@NIC web interface through which browsing and searching of journal contents are possible. and indexing services index and harvest metadata of current issues of the respective journals. The publisher will include more access peer reviewed journals in near future. Table 6 shows list of Medknow Publications hosted and maintained open access journals. Table 9 shows an indicative list of Indian initiatives in metadata harvesting services. 
OPEN COURSEWARES IN INDIA
Very recently, the Open CourseWare (OCW) movement in India has gained momentum with the announcements of availability of learning resources on the Internet by two important national level organizations, namely IGNOU and NCERT. Indira Gandhi National Open University (IGNOU) is a mega open university of India that provides distance education to the millions of learners in India and other countries. IGNOU produces self-instructional study materials for various programmes, also hosts a number of educational broadcasting channels. IGNOU has initiated establishment of a National Digital Repository of OCW. The Vice Chancellor of IGNOU says, "To keep pace with the emerging changes and cater to the requirements of teleeducation, the University has taken up a major initiative in developing a National Digital Repository of learning resources. The repository would support seamless aggregation and integration of learning resources in different formats, viz. self-instructional material, audio-video programmes, archive of live sessions, etc. The repository would facilitate just in-time access to its collections 24X7X365 offering interoperability and federated searching facility. The decentralised model of the repository supports multiple submission points facilitating submission of contents from remote locations. The collection can be searched and browsed by subject, title, author, etc." [5] .
The National Council of Educational Research and Training (NCERT) is an apex resource organization set up by the Government of India to assist and advise the Central and State Governments on academic matters related to school level education. NCERT publishes school textbooks, mainly in the languages of English, Hindi and Urdu. NCERT has initiated a step towards making school textbooks freely available on the Internet for students and teachers through its website (www.ncert.nic.in). Some institutional repositories, like, Librarian's Digital Library, IIMK Digital Library, also provide access to a number of educational materials, viz., lecture notes, tutorials, etc. 
INITIATIVES FOR OPEN SOURCE SOFTWARE
For the development of Open Access literature mostly, the available Open Source Software are being used. In this area an initiative has been taken with the establishment of Open Source Software Resource Centre (OSSRC). This is established with a joint agreement of IBM India, C DAC and Indian Institute of Technology. "The objective of OSSRC is to foster significant OSS development in India by establishing a developmental portal and initiating and spearheading significant proof of concept projects. The centre would undertake activities to increase understanding of OSS model as well as to foster development of good quality public domain content and courseware in various areas of education and general awareness by offering OSSbased authorizing tools and mark languages, teacher training and setting up a content repository in order to develop workforce of relevance in the national context with OSS skills, and a faculty to impart them" [10] .
FUTURE OF OPEN ACCESS MOVEMENT IN INDIA
The open access statements, declared by many international communities, have been the points of discussion to Indian researchers, Indian research funding agencies and policy makers. 
CONCLUSION
The developing countries are facing barriers of accessing scholarly literature, as the cost of accessing peer-reviewed journals have increased manifolds over the time. India is no exception, and high impact factor scholarly literature available to the research communities is limited to the elite institutions. Also research publications from developing countries, published in periodicals of developing countries also do not get much attention in international community, as distribution channels of such periodicals in developed nations are very limited. Open access movement makes the dramatic changes in accessibility. 
